Effect of insulin on nitric oxide synthase-like immunostaining of arteries in various organs in Zucker diabetic fatty rats.
Recently we reported that insulin treatment improved hypertension by inducing nitric oxide synthase (NOS) in Zucker diabetic fatty (ZDF) rats. In the present study, we investigated subtypes of NOS induced by insulin in arteries in various organs of ZDF rats using immunohistochemistry. Following treatment with insulin, localization of two subtypes of NOS in the arterial tissues of various organs was identified. Following 4 weeks of s.c. injection of insulin, the aorta, cerebral cortex, pancreas and kidney were stained with polyclonal anti-endothelial NOS (eNOS) or anti-inducible NOS (iNOS) antibodies. In the aortic tissue, eNOS-like immunostaining was observed equally in the insulin-treated group and the control group, whereas iNOS-like immunostaining was present more densely in the insulin-treated group. In the cerebral artery, eNOS-like immunostaining was observed in the endothelium and was enhanced in the insulin-treated group. In the control group, iNOS-like immunostaining was absent in the cerebral artery, whereas immunostaining was densely observed in the insulin-treated group. In the interlobular artery of the pancreas, both eNOS-like and iNOS-like immunostaining was present in the control group and was enhanced in the insulin-treated group. In kidney, both eNOS-like and iNOS-like immunostaining was more densely present in the arterial tissue of the insulin-treated group. These results taken together suggest that insulin treatment induced NOS in arteries in various organs and that iNOS was more strongly induced than eNOS by insulin treatment in the ZDF rat.